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i Bi&*Ji <t) wi i' »4 n %mm l > 

||^<H-P, 0. 0 0 1-10, OOOn-cm^fiW^t* 

Mt*9 5 ] ttlB&mteSMfeW^ S##J1 4 fcfB*<0#« 

6 1 tt&3&&JR *-£tr*WteSMt«&**, N b O x , L a O x . 
NdO x , SraO x , EuO^MoO x , ReO x > WO x > OsO x . Ir 
O x > PtO x (x = 0. 2-5) *^S»HlR$W«;<H-o© 

[ft^8] fufST*-b7^-;&5^\ Li x Ti 2 04, Li x V 2 0 
4 , Er x Nb0 3 , La x Ti0 3 , Sr x V0 3 . Ca x Cr0 3 , Sr x 
Cr03, A x Mo0 3 . AV 2 0 5 (A = K^ Cs, Rb, Sr, Na, Li 

,ca) ( x = o. 2-5) ti>-<>nwtftm 
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D y A z 



(1) 



ttJK^TNfciK yt^ 1 ~ 5 <7)^3r?£ *K zli, 1 ~ 5 tf>g&"Cfc*o ] 

Ml*£l 0] tfffBD**, TfE-^ (2) ~ (9) ^Sft&fl^pT?* 
& ISM 9 KfEfc^ $i ^ I/?>n^U-;t^ fT-o 



r' 



\^A 1 A 1 _/ R ^ A V-A' AV A S 



1 -A. 



(2) 



(3) 



A 1 ^ 



A 1 A 1 .R 2 / A S- A 1 /V** 

cx>-x„ cx>-x. 



(4) 



<:xKx: co-go 



A 2 * A ~R* 

(5) 

A 2 A 1 



A^^A 1 A ^ R 2 

(6) 



A* ,Al 



A" A A A' 

(7) 





R 3 

(8) (9) 

Alii, jSUW-K WMC^ ^WlTOif^^-e*^ A 2 

tt, ^MTn WBJtJR^. -fev^ig^ T-^^^X^mmil^-e*)^. R 1 ^ 
> imm^'X^^Wk. i~5 0W7;v^f;HT^ >K R 2 f±> £UR$fc l ~ 5 0 <D 
7;KJVSZ(i^tt 1-50 <D?-*T)V*)Vmx-$> «9 > R 3 fi. tK*JR^ Jfe 
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~5 Q^^T^^^mX^mMWil ~5 0<O-bl//7Wi^^ 
[IMtgU 1] mfSA^> TfB-fe^: (10) ~ (13) "C&Zti&fr? 

Mb 21 

NC CN 

V= Ar 1 =C (10) 
NC CN 



Mb 3] 




-C*$*L4^r«af (A3{± % Bfe*JK^, wamc^xii-fev^iR^-cabo, A 4 
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lit A] 

aw x X X >= aS (11> 



NC 




[5£*K A&{±. RfSfJI^ flMtm^ •feU'SFJ-, ^^/HR^XJiBHRJR^-C 
^\ ^orvi^ 

l 2 ] IfffBD tf*. r >; #Jlxti r/n&V ±IH^JK*e* & it* 

5] *HB»Wtt»Rrt*, Si, Ge, Mg, Ta> Ti, Z n 
, Sn, In, PbSIfB i frbt£%mfrbmiZM'>-k < H-oOx^ 
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1 6 ] ^rSBSWtt^Sf**, Mo, V, Cr, W, Ni, Co.M 
n, Ir, Pt, Pd> Ce> Pr, N cU Sm, Eu> G cU T K Dy, E 

[m^M 1 7 ] TtfffflPt^ fpOFI— $Lfr<D^mLff 2~20wt%-C*>* 

1 8 ] mmt mm t<omz i «£Lto5&3fe« u mmmmt 
1 9 ] utr i a; •? -f # - 9 ttm^ffi aji a*> ^<^-o©Kt- 

2 i ] MiE K-^-jsfc^**, r;v* i ; ^Ji;&t>vau±7;v# y ±£ 

2 2 ] liffffi^M 9tttfftAJS#, C s , Li, N a RVK 
frt>%2>Wfrl>m9l2tL2>&&< tb—^XDTtmo&fct, MoO x , VO x . 
ReO x , RuO x , WO x , ZnO x , TiO x > CuO x (x = 0. 5-5 

18-2 1 <^-f*L;&>— M^UWt<D^^]y^ fn]VUy-f:>^i?o 

2 3 ] mfE^^^-W*^ 2~20wt%W flt$3( 2 2 KfB 

[it ^ 2 4 ] miB^ramss^ m&u 7ttifftxi ^ & 4 * 
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im-RM 2 6 ] if 3t© i~25 w v>i*tL*»— ^nfB«o^r« j. v * h n ;v 

[0 0 0 1] 

[fPJ^«1-&»T^lJ*] 

[0 0 0 2] 

o u(o«ELtw> m^M3t^?&&*:*^ Hhmm^yttmbtiz t^^m 

[0 0 0 3] 

[#^mu 

#®#tH* 5 9 3 2 8 9 5 ^*ffl# 
#P8¥ 1 1 -3 1 2 5 8 5-i-<&# 
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1 1 - 3 1 2 5 8 4-%r2M. 

#H 2 0 0 3 - 4 5 6 7 6 
[0 0 0 4] 

isse l x o t -r & mm] 

[0 0 0 5] 
[0 0 0 6] 

*K i0tilltt0^4;<i:t>-i^ 0. 00 1 
-10, 0 0 Ofi • c m^Wt^t^f #Ml^^f>=5^*^ 

[0 0 0 7] 
[0 0 0 8] 

^S&WWl&H^lBI&K J: tU£\ R@ i: Rft fc (DM K 1 JiJlsLttf>$&3te* U 
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[0 0 0 9] 

A^fl|j& $ serais * ^ri - & ^^fi^$ £ & o 

[0 0 10] 

J^T\ *^^iELtf (A) - (C) i:ov»tRIBtSo 

19, iO^WWEJi^ft < & — 0. 0 0 1-10, OOOfl- cm© 

*£*n^ fc^^frte**"*** «b ft & > E L HiP 
(B) »fl|i:liEtei:^IW^*< ^ & HJ^±«I?rf L> fife***, 4?ft < 

[0 0 11] 

£1\ *IIWWlrtELf7- (A) i:o^tWI» 0 

[+m*s*] 

3teJi*^ru itt?>iS3fcsora^ o. ooi~io, oooo-cm^w 

<b ft * t T v> & e 

[0 0 12] 

o 
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[0 0 13] 

<, m&mtf^irgz nmm^mj±&±^-f&tz!b, o. oo i~i o, 

0 0 0 O • c mO»^,7t*i#Mi#lft Lv> 0 £ L < it 0 . 0 

1 ~ 1 0 0 H • c m^So Sim^ LtltL, J?tf5 t -IBSif mm^jt 
#1"^/ca6, mmiZO. l~10 0nm#SfiU>o 

[0 0 14] 

o 

x > L a O x x Nd0 x , SmO x , EuO x> MoO x , ReO x , WO x , O 
sO x , IrO x , PtO x (x = 0. 2~5) frb*&mfrbmiZfoZ>'>-k 

[0 0 15] 

Ztz, LV»*mt£fiPR?S>*/l/£*: LTt±, TIB-^ (1) 

D y A z (1) 

JilR^-C* •) , yti, 1 ~ 5 OlgKrCfc «K zfci:, l~5©iWl 0 ] 
[0 0 16] 

±SB-«^: (1) fc*5V>T, D(i> L<t±, TfBHfcS; (2) — (9) "C 
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Ut 5) 



jxnx co-go 



(2) 



(3) 



a A 1 aV^ r /"-^-a; *Sr^ 

A >-<X QO-^X 



R 2 



^A 2 " ^* A ' A R 

(4) 



A- A 1 A 
"A~ A^ R 



(5) 



axx , x^x 

(7) 



A' : " ^A 1 A - R 

(6) 



• At ^A\ 





(8) (9) 

i±> jfcKM^ ffiMfc*. -few*^, •7-^;vMTZt«»^-e*)J9, R 1 1± 
, **]g^Xtt£*8fe 1~5 0O7;V^»|) ^ R 2 «> 1 ~ 5 0 <D 

fti~50 o^T;v*;v*;^iR#ifc l ~ 5 o <a-fe wr *> , 

itifcliffill *o ] 

R l ~R 3 k$$\,*x, eZMWl 1 — 50 <£>T;v ;3 r;i/3&t L"Cf±> y^v®, 

^ t-^fA/*, n-^V^JV^ n-^*S>/U2k. n-^T^VS. n-* 
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1, 2-yt Kn^yxf^ 1, 3- 
ytKn^y/fy/nt:>i, 2, Kn^i/ - t- 1, 2, 

3 - h V \l Kndrv^ntf;^ ^nn^^;v^ i-^nnxf;^ 2-? 
noxfjV|, jvf, l, 1, 3- 

y^Dn^VT-nt:;^ 2, t-WS, 1, 2, 3 - h V 

^nn7°oii;vi N yn^^f^ 1 -yn^jn^yi^ 2 -yn^E-x-fyv^ 
, 2 -7nt/f yyf^I, 1, 2-y7n^xfji/| x 1, 3 _^y n ^y 
y°n tf^ag, 2 , 3 - v y o -t- t - y*^;l^ 1 , 2 , 3 - h V yn-t 7*0 t? 

3- K**-/Hk 2-3- K 

>f v y*^;v^. 1 , 2 - v 3 - Kxf;vs, 1 , y°n tT;Hk 

2, 3-y3-K-t-WS, 1, 2, 3 - f 'J 3- K7°ntfj!/S, y ^ / 
JT-frm, l-T^y^^;U&, 2-7^if^i, 2-75y^f77« 
> 1, 2 - 5 7 1, 3 -vT 5 y ^ y y°n fc?;vg, 2, 3-y7 

^ s- t -ff-^m, 1, 2, 3 - h y y°atT;i/^ y7^f;vi, 1 
-y7yxf^S, 2-'>7yxf^i, 2-y7/^7Wi, 1, 2-v 
•>7/xfjH, i f 3-^>7^^ y^nlf;v^ 2, 3-^>7/-t-y 
1, 2, 3-b'Jy7/7'ne;vi, xfn^f^i, l-->njcf- 
2--Vnjc^;v^ 2--fn-fV7*f;Vi > 1, 2-y-hnxf;v 
&x 1, 3-y-hn/fvyne;i/S, 2, 3-y-hn- t-Wi, 1, 
2, 3- Mj- hny-ntf;^ ->^ny°ntf;i/^ y^nyf^ v^n^ 
y^;V^ y^OA^y;^ 4-^f;Vy^nA^y^ I - T 

2 — T fvyfjVS, 1 - y 2 - y ;i/ - ^m^&mf h 

[0 0 17] 

-Lffl-|&5£ (2) ~ (9) -emZti&fr^V&fomt Ltii, TTT (t e t 
rathiotetracene) > TPBP (tetraphenylbip 
yranyl idene) , RVTm<D^Wmf b*i%> 0 
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Mb 6] 



s 

Q-O 



s 

s 



TTF 



CCKX> 



HMTTeF 



H 3 C 
H 3 C 



i-UC 



Se 
TMTSF 



Se^-CH 3 
Se^~CH 3 



H3C S S 



s 



CH 3 
CH 3 



TMTTF 



00-00 00-00 



s 

BEDT-TTF 



H 3 C. 



BEDO-TTF 



XKX.) 

DMET 



H 3 C 



[0 0 18] 

Sfc. Dt LTli, LU K, Na, Rb> C s^T^A'Jii, C a*SW> 
[0 0 19] 

±IBHttS; (1) fc*v>t\ Att, «P* L<«\ TfBHHsS; (10) ~ (13 
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[ft 7] 

NC CN 

\= Ar 1 ==/ (10) 
NC CN 



[ft 8] 




s s 
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#H 2 0 0 3 - 1 9 0 6 3 0 ^-V : 14/ 



lit 9] 




ess*, A5tt % amnc^ -tv^jK^ Tfrfrwittimmw^-? 

3\ ;no^^ rai~5 0<7)T;v+;H, Q(DT)Vu 
[0 0 2 0] 

±sb-«ss: (i o) - (i 3) ^§^^^tL-ci±, Tistc^-r 
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#M2 0 0 3 



-19 0 6 3 0 



: 15/ 



Mfci o] 




F F 

TCNQ 

TCNQ-4F 




OCNAQ 

[0 0 2 1] 

Sfe, AtLtii, T a F 6 > AsFg, PFg. Re04 % C 104, BF 
4, Au (CN) 2> Ni (CN) 4, C0CI4, CoBr, I 3> l2Br 
> IBr2> AuI2n AuBr2^ Cu 5 I 6> CuCU, Cu (NCS) 
2^ FeC 1 4, FeBr4> MnC 1 4, KHg (SCN) 4, Hg (SCN 
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16/ 



) 3, NH 4 (SCN) 4 ^4ffSU»o 
[0 0 2 2] 

-i^ 7^-f/^-^U(t Li x Ti 2 0 4 , Li X V 2 0 4 , E 
r x N b 0 3 , L a x T i 0 3 , S r x V 0 3 , C a x C r 0 3 , Sr x CrO 
3, A x Mo 0 3 , AV 2 0 5 (A = K, Cs, R bu Sr. N a, Li, Ca 

) ( x = o. 2-5) a»&fc*sta»e>sHRs*L*4>&< £ 4— o©sMbft#ifa 
•?> o 

0 

[0 0 2 3] 

KfcLTli, ZnSe, ZnS> TaS> TaSe, Zn0WiL^ o 

iU^o $f*Lv^tLTt±, LiZnSe, LiZnSU LiZnO, Li 
I n0fWf)W o 
[0 0 2 4] 

#s&w-cii, ffflliii^ J^-e-c&o-c&i: <. tfc, ikkos (211 

[0 0 2 5] 
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[0 0 2 6] 

#H8BS5 7-5 1 7 8 1 ^r&m.KWm2tiX\**& X ? Wlg^Ott* 
[0 0 2 7] 

£dfc7&Wtrc£S^ TIE— (14) -e^§tL**t^*|&jfe*tfl-0*^ h 
Ms 1 1 1 

[5£* . A r 2 t± % ^Sfifc 6-50 (D^mmX^ 0 , X 1 «\ fi^g t < tt 
&e&tf>$E£U&l& 6-50 WMM> fi&3g L < (i^Smo^iE^m 5-50 

<^»=*ic#m^ «*3SrU<tt*6iiifcojft3W»i-5 o^rwi, em^ 

L < »±&«lfe«>&5fcafe 1 - 5 0 <D T ;V a * vi, ffil&g L < »4&lMft<0&3*afc 1 
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: 18/ 



~ 5 o <d r y jv * em£ l < tt*w»*>«iscMfe s-sooi'j-w^ 

[0 0 2 8] 

A r 2 <7>JL#{fl) tlttt 7x- JVf, t7f T V h 9 -b >^ tf 7 x 

7Xl/>S, 7-b7"7-7-V>5Jt 7;V*V>i9l^ 7xt>>l/>S, 

u -t 7" 7 ^ -t e-t ^'ji/ vau ^ > ^ 7 x >m> ^ > * -t > 

-?H*> X $?£L<ii. 7x-^, ^7^;vm, 7>b7-t^ T-b-7-7 
^v>m, 7;v^-ix>m, 7xt>M/>f, 7;v^7>x>m> HJ7x-V 

ei^au *';-b>m, >';t7fv>f-c*^ £<bK# 

JKii, 7x-jH, ^-7^-;Hit> 7>h5-t>^ 7;v^-w>'m> 7x^> 
[0 0 2 9] 

fcttti, 7x~;v», i--7-7-^;v*. 2--t-7^;«. i-t>HJ;v*> 

2-T>h i ;;V*> 9-7>h'J^*, l-7xt>f'J^ 2-7xf>b 
3-7xt>HJ)Hs 4-7xt>h'J^ 9-7xt>h'J^S 
^ 1 -^7*-b-;v£, 2-^-7^-b~;v*> 9 -i~7 *-fe-;i/^ l-tfv— 

4-tfi^^;v£, 2-e7x^v^f;H, 3-^7x^ 
;W;v2^ 4-b*7x-^^;H, p -^-7x-jv-4-^ p-^-7 
;v- 3 ->f ;vS> p-^-7x-Jv-2-^i/i> m- * - 7 x — 4 - 
-f/H?„ m-^-7x^;v-3-^vi, m -^7x-;i/-2-^H> o- 
h'j;^ m-hV;vi, p -h;;v^> P -t-7f;v7x-;^ p- (2 
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4" - t-7*f^-p-^-7i^^-4-^H, 2 -y?virV=.)V^ 

o 

£<07t>> t < tt, 7x-;H, 1-7-7^71^ 2 -7- 7^31, 9- 
7xt>h'J;VS, 1 -T-7^-fe — >1/* N 2 -^--7^-b — 9-7-7^-fe- 
^ii> l— tfv— 4-ev — 2 -e 7x^;M^ 
3 -lf7xi 4-t°7x^HJV£ o - h 7 J m-h'J^ 

3k p-h 1 ;;^ p-t-7fJV7x^jvi, 2 -7;v* v-;m N 9, 9- 
y^fii'- 2 - 7^tl/-^ 3 -7;u*7>x — ;v3£-e**o 
[0 0 3 0] 

L < i±«fttt»O«J0R«fe 5-50 <0#*Sfctt*3Hfe©fll tttit 1 - 
en 'J 2 - en y 3 -en V t:7y-)VS, 2 - e y 
& 4-tf'Jy-^i, 1-^>KU;V^ 2-4>V*)Jl' 

3 — > V 1 ) 4 - >f y K y 5 - ^ > K u 6--f>K';;v 
7-^f>K';;v^ l-^7^>K'JJVi> 2 - v ^ > K 'J 3 — r 
y>f>Ky/H£, 4--f y>f> Ky/u*, 5->f y*> Ky**, 6-^v-f> 
K U 7 - -f v >f > K y 2-7'J ;v3fe> 3-7'J 2 -^7 77 
9— ;i^ N 3-^^777^ivi, 4-^7775-;vS N 5-^>77 7-;V 
& 6-^7775-^1, 7-^^77 7-^1, 1 ->f 7^777 7-;VS 
s 3 -4 7^>77 7-;H> 4-^7^^777-;^ 5-^7^777 7 
->Hfe> 6-^7^777 7-^1, 7->f7^777 7-;l/S, ^7V)US, 

s-^y 1 ;;^^ 4-^;'j;H, 6-^7'J^S, 7-^y 

y^ak 8-^7V;H, i ->f y*y y/i/3fe, 3-^7^/'j;vi, 4--fv 
^yj;vS, 5--f7^/ , j;i/i > 6-f7^yyjH, 7-^7^7'jjH, 

^ ij — ;i/S> l - * ;wty*y 2 - # >w<y y 3 - * ;w?yy /wife 
x 4-^;wtyy;v^ 9-*;w^/';;vS, i-7xt^'jy-jvi, 2- 

7xt^'J^;H> 3-7xt>X'J'7-;H, 4 - 7xt7^'J i7-;v^ 
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„ 6-7xt^'J^VS> 7 -7 jt^V^U -7~;VL 8-7xt>^'Jy 

9-7xt>7'jv-;vi, io-7xt^'j^s, i-r?y 

2 -T * V y-;vS, 3 - T * 'J 4 - r ? 'J v-;H, 9 

-7^'Jy-JVi> 1, 7-7xt^O'J>-2-^;H, 1, 7-7xt> 
x n 1; > - 3 - >f /Hk 1, 7-7xt>7nr/-4-^ 1 , 7-7x 
tV^nij>-5->f^ 1, 7-7xt>xn>J>-6-^Vi > 1, 7- 
7xt>^nijv-8-^S, 1, 7-7xt>^o'jy-9-^H > 1, 
7-7xt>7O'J>-10-'f;Vi, 1, 8-7xt>^D'J>-2-^i 
, 1, 8-7xt>^D'J>-3-^JH, 1, 8-7xt>Xn'J>-4-^f 
1, 8-7xt^n'jy-5-'f^ 1, 8—7x.±>XuV>-6 
-^f;vS> 1, 8-7xt^niJ>-7-^i, 1, 8-7xt>^DiJ> 

-9-^;v^ 1, 8-7xt>xo'j>-io-^H, l, 
vy>-2-<i fr&y 1, 9-7xt>^nijy-3-^f^i, l, 9-7xt 
>^n'j >-4 --f 1, 9-7xt>^nijy-5-'f;i/i > l, 9-7 
xty^o'j^-e-^i'i, 1, 9-7xt'/xD'jv-7-^JH, 1, 9 

-7xt>XD'J>-8-^f;H, 1, 9 -7xt^n'J 1 0 --Ol^ 

1, i0-7xt^n')y-2-'f;vi > 1, io-7xt>xo'j>-3- 
-f^S> 1, l0-7xt>xnyy-4 — f;v3£> 1, l0-7xt^n'j 
>-5--f;V^ 2, 9-7xt>^Dr/-l-^^ 2, 9-7xf>^ 
n'J>-3-^^ 2, 9-7x^/^0^-4-^^1, 2, 9-7xt 
^□';>-5-^f;H, 2, 9-7xt>^n'jy-6--{;vi, 2, 9-7 
xt^nijy-7-^vi, 2, 9-7xt^nr/-8-'f;H> 2, 9 

-7xt>7D'J>-10-^VS, 2, 8-7xt>7D'jy-l-^H 1 

2, 8 -7 xtV^D'J >~3 — 'Ol^ 2, 8-7xt>70'jy-4-^l' 
3^ 2, 8-7xt/^n'j>-5-'fJVi, 2, 8-7xt>^niJ>-6- 

2, 8-7xt>^n'jy-7-^vi, 2, 8-7xtv^n'j>- 
9-^f;H, 2, 8-7xt>^n'j>-io-'fiH, 2, 7-7xt^a 
y>-l->f/Hk» 2, 7-7xt>^nV>-3->f;H, 2, 7-7xt> 

2, 7 - 7 *j->xu y 5 ->f 2, 7-7x 
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t^ntj>-6--f;H s 2, 7-7xt>'^n'j>-8-^;vS, 2, 7- 
7xt>^o'j>-9-f;H, 2, 7-7xt>^D'j>-10-'f;H, 1 
-7itV"^ 2-7 ^-f-~J=-)Vm, l-7xyf7'7-JVi, 2-7x7 
f7y-JHs 3-7x;f7y^iH, 4-7x7 f-Jy-Jl'S, 10-7x 
yfTy-^S, i-7x7Hy^ 2-7x7W^i, 3-7x 
yjfty--^ 4 _7 x y ^c;-^^ l0-7x;ny-iH, 2-^- 
* -9- V i; A-Jr**y V U ;vs, 5-^-^-9- V U 2-tW7 V 'J 
5-*+ty'77'J^ 3-7 7f-J^ 2-^-^— 
2 -7^;vtfn-;v- l ->f/i/3k 2 -7 ^;vfcf n-;v- 3 JV^> 

2 - 7^;vtf n-;v-4 2 -7 f-rt/l* n-;v- 5 ->f 3-j*?- 
;vtfn-;v- l ->f 3 - 7 ■f-zuif n-;v- 2 -4 3-7^;vtfn- 
; v_4_xf;v^ 3 ^.;nfn-;v- 5 2 - t --ff-frM n-;v- 
4-^;i^ 3- (2-7x^7*ne;v) tf n-;i/- 1 --f 2-7^;v 
- 1 > KV/Hk 4 -7^;v— 1 > K'j;i/^ 2 -7 3 ->f > K 

4 -7^;i/-3 > K';;v^, 2 - t -T^-tu- 1 ->f > F'J 
4 - t 1 ->f > KV>H6, 2- t -7*-/l'-3->f ^ KV^at, 4- 
t -Vf-fr- 3 --f > FV ;v^>6 s Wf>tL^o 
[0 0 3 1] 

^;vS> 7*ne^ ^V7 t nt>I, n-y^-;^, s-^;v^ WV7* 
t-7*f-;v^ n-^^-^;v^> n-^^r'>;i/S> n-^7°^;v^ n 

J.^^*, 2-tKn + y^f77f^ 1, 2-ytFo^yxf;v| > 1, 
3 -yt Fn *W V7"n 2, 3-yH Kn^y- t-7*f ^S, 1, 

2, 3 - h V t KDJfy7'nn , ;H, ^nn^fjvi, i-^nnxf;H, 2 
-^nnxf;H, 2-^on^v7f JVi> 1, 2-^nnxf;vi, l, 

3- y^nn^V7*ne;H > 2, 3-^nn-t-W36, 1, 2, 3- 

2-7 , n€^V7'f^ 1, 2-^7'atxf;vi, 1, 3-^7*nt 
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-Tvyntf;^ 2, S-^o-t-t-yf^i, 1, 2, 
ntr;m N a- K^-f-;i/3fe, l -a- K-x-f-JHk 2 - 3 - KJcf^a?, 2 -a 
— K>f V 7 1 , 2 - v 3 - Kxf;H, l , s-yH-hMV 7n kf;v 

I> 2, 3-y3-F-t-rf;VS, 1, 2, 3 - h V 3- K*/n fcf;l/^ T 
i-7<;xfiH, 2-r<y*^;v^ 2-7^^fv7f 
1 , 2-y7 5; 1 , 3-y7^^V7*n t?;i^ 2 , 3 - 

v7U-t- i, 2, 3-h';r$y-7°n e ->7^ 

-f->7;xfjH, l, 3-yv7^vynif;vi, 2, 3-^>7/-t 
-7'^;«, 1, 2, 3-f'Jy7/7 , nt:>S, ^fD^fjvS, l--fn 

2--fn/fV7*f;i/i, l, 2-y-fnx 
1 , 3-y-ho^ vyn e;wag, 2 , 3 - v- h o - t - 7f;i/i, 
1, 2, 3 - h y- bn^n^i, v^n-/ntT;v^ n^f-zHk 
n^^^afe* y^nA^yj^ 4-^f;Vy^DA^yjvi, i--^^ 

[0 0 3 2] 

[0 0 3 3] 

5^ l-7xx;i/xfjVf, 2 -7xx;vxf jVi, 1 -7xx;H V "/o tf;V 

1 - « 2 - a l-a-t7f 
Hvyn^H, 2-a-t7f;i/-fV7'ne;H, 7^- 
l 2 -/? --ry^-)V^)V^ i-^-t7f;Wv 
ynki 0 ;^^ 2-/?-^"7^;W V^ntf;^. 1 - kfn V 2- ( 

l-tTnV;v) p -* m-* v;v^ o- 
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p - / d ^ ^ > y m - y o t ^ > y 0 — ~7u^*o*J 

p - 3 - y m - a - y *j o - 3 - y V 

p-HKn^y^>y'JVl, m-t Kn^y^y^;vi, o-tFn + y^>y 

p-7 5y^>^/H, m-T^y^>v;i-^ o-7 5y^>y>I, p-~ 
hn^>-7>i, m --fo^>y>S, 0 --fn^>y>S, p-y7/^ 
^y'JVS, m-yTy^Vy^i, o-/7y^>y>S, l-tFD^ry-2 
-7x-^^f v/ntf;]/^ l-^nn-2 -^jc^.;^ yy"u }£)VW£ifi$\f 

[0 0 3 4] 

sm«j^T-m5~5 o«7'j-;vftn^ -e-tt-rtL, -or , -sy" t 

[0 0 3 5] 

Sm^t<iiiEg^(7)R^i~5 0<fi>U)\<tf*i/)vm$, -C00Y' ' • 
[0 0 3 6] 

, 2, 2 ->'7x^;v- l l, 2, 2 - h 17 y 1 - tr~;i/ 

&&&&& kti&o 

[0 0 3 7] 

mt±, t< ttl - 2 OitSfc-C* i) ^ nt±> SFt L<{±0-4<7)SSSfet?aba 
[0 0 3 8] 

s&ftJBKWt, K-A c >h«j)iiu^^ 0 m^htiz v-^y hit. 
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[it I 2] 



[5£ck A r 3 ~A r 5 (i, fi^ L < ti&S&?)«tmf& 6 - 5 0 <^#» 
, Xti«m^L< ^iimm^X^i;;V^^«9, ptt, 1 ~4 £«, ] 

[0 0 3 9] 

itSA r 3 ~ A r 5 K&^X, e&Xli&St&tf>^3lS& 6 ~ 5 0 
*m^t< {iteSmo^f- 1 ;^^!!^ L-tti, ±ffi— *b£ (14) OX 1 

<fcl/>o 

[0 0 4 03 

[NME] 

^Mv^tt^^^o^wji: ttii, m^^r^^^A^^ (i to) ^ n 
im^^ (i zo) > ®Kti§ (nes.a) > #o^m-c§ 



11^^ 1 0 % i ^1 < 1 2. i i: Lv> 0 BS^-hfiKll, ifc 

l"a/nmW»t t^ 0 KOlfJiMC *> J: If lOnm-l/zm 
^ £FfL<fi 10-200 nm(?)|£ltIK$tLl, 0 
[0 0 4 1] 




(15) 



o 
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[Kfi] 

*;i/yH, t;v^-^a • 'Jf^A^ ^y^, #±^I#S> r;v^'; 

1 0 nm~ 1 //nu 0il<(±5O~2OO nm-C&&o 
[0 0 4 2] 

^fl^^EL^ (B) i:oi/^^t^o P§K BIS&tM&ftJlK 

fiELl? (B) t±, |!MI*»e>«*«:fl!tffii-«ia-C**o TFT (THIN 
FILM TRANSISTOR) "C**E L^Srjetti"**^-^ 
^■•CMv^tL-Cv^^^mUt'li, MLL^TFT^lcJ: *k BOWS < 

#3?*** *o ISELIKIt &WW*fcUTITO**»irJfl^&*L 
&#fcITOJR**»*fcl±, 3ls«jajRSr2 0 0tJJ^±^bft*t^tf*fe* 

ogefls4£fcj:!K sff^^n^-f *o *<ofc#>. %M&Lm<nwmt fCI T 
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[0 0 4 3] 

mm] 



, IMfc LTtf>«fl6a*fcv\> tot, w#*ft»fc*fl^«^t*£*:TN «W 
ttfcW^aXtt^W^r^lfe^^^o $SBtt**flW"* tub, A«HMk*»±^v» 

m^Sr&A-e^&v**:^ 2-2 0wt%#jftU» o mJ?li> 0. In 

m~ 1 0 fx momm&ft Z bv^*, *RfcLT«fBU 14* JK 

JfiiO. 5 n m~ 1 fx mtf&Kftt L^o 
[0 0 4 4] 

ul i f/a i **«-r*^i***^fe*tr*i), ra*#-c*4i£ 
z^fzib^mtf&^o ttz, l i f/a i /i To^-r^>- txmmt ttii 

#m<7)A 1 £ffiv>S7t#. A 1 coM)?*m < bT^, A 1 tzVmMKX 
iIM^IiSi:l^> <-t*fcfc^ Bm?£J¥<1-& 
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[0 0 4 5] 

tiELtf (b) mm'tew&yt&mm&s o%j^±, #f*l<{±90 

[0 0 4 6] 

t LV\, mmMmm±. &&^lH+&t Lv*^ 0. Olml/mVdayJ^ 
T# s #K£f £ Lv^ 0 TK^M^ti, ^^^(5^f 0. 01ml/m2 

/da yTO J #i:ffJ Lv> 0 
»Jh«t*fll^&aWttWKfcbrtt, JMfc&Kti:, Si, Ge, Mg, Ta 

. Ti, Z n, Sn, In, Pb, Bi OBMMfe, M^%Xte^M<fc»*#K#P 
$ tv\ ifc,Mo, V, C r, W, Ni, Co s Mn, Ir, Pt, Pd, C 
e, Pr, Nd, Sm, Eu, Gd, TK Dy, Er, YbOtm MfctJ 

, 1 0 n m- 1 0 0 ft mOm* L < > t l< li 1 0 0 nm~ 1 0// mt?* 
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[0 0 4 7] 

- t-e*u +fr%$£ym^ ^ t § * 0 /nm 7f£m#&A* 

±afcfeK* l HP* b^o J: L< ii, Cs> Li, NaS»^»f, 
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mU$fi2>'P%< tt>— ^><7)7tmc>%-ifct, MoO x , VO x , ReO x , Ru 
O x ,WO x , Z nO x , TiO x , CuO x (x = 0. 5-5) frh&ZWfr 

WM-\* 0 . 5 n m~ 1 fx mtim^&t Lv* 0 

latfflv^it^^o t/c, fiELt-? (o (ommxtemmt lx 

[0 0 4 8] 

^^lELtf (a) ~ (o ^^tt^-eojto^^ov^Tm 

$>vx, jEii&mm&jzz <, -**wb^*^-7&*Miir5. 5evj^rt/h$ 
mm-fzummt l < , s % KiE?i<Dmmm\ wk.\x 1 o 4 ~ 1 0 e v/ c 

m(7)B^enii]B#t^ ^<HlO-4 C m2/V- #T^tt{f$f * Lv> 0 
[0 0 4 9] 

%><D* MIR Itffiv^ d b &X £ Z> o 
RfcMtLX, #UxJ2\ f'J7/-;i/ff#: ttmm$3, 112, 197f 
M###BS) , t^ty7y-«#: (^ffl#1^3, 1 8 9, 4 4 7^«B 

mmmm) > ^ * yv-)vmm®- (4#<2tbh 3 7 - 1 6 0 9 6-^<&^#^) % # 
';r';-;vr;w^>ifs# (*si#^3, 6 1 5, 4 0 2ti§it, ra#3, 8 
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#P 2003-190630 



^-v 5 : 30/ 



2 0, 9 8 9fiif, HH3, 5 4 2, 5 4 4 -^TOB*\ #<2rHS 4 5 - 5 5 5 

ra5i-io983 f<&#^ #nguB 51-9322 4^m, n 5 5 - 

17 10 5-5§-<2r^ H 5 6 - 4 1 4 8^-<2r#, H55-10866 7-^2r$IL H 
55-156953 -f-^r^ 1^56-36656 ^2ffi&&m) ^ t'^/'J >|f 
ftt^eyyoilf (fir^f 3, 1 8 0, 7 2 9^iH*. HIM, 

2 7 8, 7 4 6 ^-rnmrn, #p§bb 5 5 - 8 8 0 6 a ^mi, 1155-88O65 

H49-105537 H55-51086 P156-8 

0 0 5 1 H 5 6 - 8 8 1 4 1 H57-45545 H 5 
4 - 1 1 2 6 3 7 -Sf-^fR, H55-74546 ^ 7x^l/>y'7 
* 0*III#Itfl 3 , 6 1 5, 4 0 4 ^rWfflW, #<&BS 51-10105 

H 4 6 - 3 7 1 2 H47-25336 ^AWl, #PflBS 5 4 - 5 

3 4 3 5-£&«U H54-11053 6^2^ 115 4- 1 1 9 9 2 5 

#HS) , TV-;VT^>flS# 3, 5 6 7, 4 5 0fWf, Hf& 

3, 1 8 0, 7 0 3fOTt, |HJ^3, 2 4 0, 5 9 7fSif, HH3, 6 5 
8, 5 2 Of Wf, H$U, 2 3 2, 1 0 3f^if, HIM, 17 5, 9 6 

1 f^*H#, ram 4 , 012, 37 #&bs 49-35702 

> 1139-2757 7-^<Zr^ #1883 55-14425 O^&ffc, H 5 6 - 1 1 
9 13 2-^2r$fc, H56-2243 7^m, Wmftlk 1 , 110, 5 1 8f 
M#^#Bg) , 75ytJ|*;V3>ifft: (*B#fH£3, 5 2 6, 5 0 1f 
WmWm^M) > **^y*->MBHW*: (#B#fHS3, 2 5 7, 2 0 3fWf 
*UB^OiO) > ^f;;V7> h^-fe^fHUfr (#19885 6-4 6 2 3 4-^<2: 
*M£#ffiO , 7;vtV/>i$ft (&P9BB5 4 - 1 1 0 8 3 7^<2rfR^#.BS) , 

fc v<7v*>wmvf (Kmmm 3 , 717, 4 6 2 mmm 54-59 

1 4 3 H55-5206 3"f-<2r$R. [15 5 - 5 2 0 6 4 H 5 5 
- 4 6 7 6 0f» 1155-8549 5-^2^ H 5 7 - 1 1 3 5 O-^gU 
1157-148749 -f-<2r$^ #H^2 - 3 1 1 5 9 1 J &4&»&m) , 

(#P?gB8 6 1 -2 1 0 3 6 3 <2r#, 61-228451 f<&$R 

> H61-14642 H61-7225 H62-47646 
■£3£SU H62-3667 4^<2r^ H 6 2 - 1 0 6 5 2f<&#^ H 6 2 - 3 0 
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2 5 5-^<Zr^ (WI60-9345 ^6 0-9 4 4 6 2#<2r^ 1^ 6 0 

- 1 7 4 7 4 9#<2r#, |W|60-17505 2^&f^#BB) , v^^ftaW 
(*B#fN£4, 9 5 0, 9 5 Of iit) , * M J->7>I (#Pi¥2-2 0 4 

9 9 6-f" &m n T~ D >M*m^# (#S¥2 - 2 8 2 2 6 3f <2r^) > #^ 

fi-21139 9^m-fflKZtix^&mm<mfti'*v 

[0 0 5 0] 

2 9 5 6 9 6 StM^^S^'b^) > fflf=t7 ^ Vto&W&tf*?- 'J 

^ xt^ti (*s#rpfi 4 , 127, 412 mmw 53-270 

3 3 ^4fc«U IW154-58445 f^rflL IWJ54-149634 f<2* PI 5 4 

- 6 4 2 9 9^Wi. [WJ55 — 7945 0f^> 1^55-14425 OfM 
, H5 6- 1 1 9 1 3 2-5§-2r#. |W|61-29555 8^<2r^ R 6 1 - 9 8 3 
5 3^<Zr^ IWJ63-29569 5^<2r^#M) , #t:ffM3T ^ Wfc 

#g#HH&5, 0 6 1, 5 6 9^tciMfc$*vri/>s 2i@o^^#mm 
i^rttc^ri-*, #Jx.t;r. 4, 4* -ex (n- (i-±yr)i>) -n-7x 

^7 5 7) lf7x^ (NPD) , ttz, #P3¥4 -3 0 8 6 8 8*&«*fcB 

4, 4' , 4" (N- (3 - ^fJV7x-;V) -N-7^-;VT^y) 

h'j7x-;V7r/ (MTDATA) f»^it^tl^o 

pis i, pis i c jpoteEHfrg-w & tti&xm <ott& t l x&m-** - ** 

[0 0 5 1 ] 
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[0 0 5 2] 

[*«^##»] 

-ios/c m£i±«f m«^ri-& & <P;W>ft-e*>&o <£ ? 
mmmt lx\±, ^t7xvt'j ^-^ri^s-i 9319 i-^&w: 

[0 0 5 33 
[0 0 5 4] 

(i) TfBHKsS; (1 6) ~ (1 8) T?*$tL***"9-^TV-^ll*flt 
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[ft 1 3 1 

N— N 

Ar e__^ j^ Ar 7 (16) 
O 

N— N N— N 

Ar 8__^ >- Ar ^ >- Ar l0 (17) 
O O 

N-N N-N 

Ar 11_J JU- Ar 12_ 0 _ Ar 13__^ J^_ A| -14 (18) 

K<=K Ar6, Ar7, A r 8 , ArlO, Aril, Ar^}^ *tl*tl 
tUv^ 0 Sfc, Ar 9, Ar 1 2, A r 1 3 flHfcX«±*WJfeOT U - V> 

vym, -ry^f-vy^ e7x-i/>i, 7>h7^v>i> ^yi/— 

m&kl ~ 1 0O7;V3^^SXIi'>77SWf f>*L& 0 -©IT- 
[0 0 5 5] 
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Kfcl 4] 




[0 0 5 6] 

(ii) tib-^ (i 9) ■emzfrz&mmmmmtmfr 

Utl 5] 




Afn/'J-il/i, #tS?ifc 1-2 0<DT)l'*r)l<m, Rm$k 1 ~ 2 O^nrM 

Arl5{i x f M=&t Ltv>t i J: V«t6 - 6 0 07 V - flt&£ 

ffifE^p 2004-3067513 
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L t v> t U i/^f i: 3-60 OAf n 7 'J - ;i/St'$> , ( 
fcrtfU Arl5 N Ar 1 6ov>f^-*|±, fM^LtV>TUv^t 
il 0-6 0 OfiS-^SUk IM^f lt^TU^ft3 ~ 6 0(D^um 

[0 0 5 7] 

(iii) TIB— 1^ (2 0) *L*^*ft*llt8l*# 
HArl7_ L 3_ Ar 18_ A rl9 (20) 

[5*;tK HAr 17;i, lM*tttv»t^^^f ^3 -4 OOtltf f 
L3|i, JM§£s IM^f Lt v^t U v«i 6 ~ 6 0 O 7 'J - 
«&*£^LTV>Tfc «fcv\0t|fifc3 ~6 0OAfD7'J-V>iXttf 

V>T *> X V>Ht*tt 6-60W2 fflBO^#Jfe^'ft***-C* 0 > A r 1 9 {±, 

£v\^ggt3~6 0«Afn7'J-)H^So ] 
[0 0 5 8] 

(iv) TfB-flSsS (2 1) T&Z is ?i/?us<>> 
mi 6] 
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T;v^— yn/*— >>3fe, -foS, -hovS, 

«ftOlR*««'&'Lfcfll3fi-C** (fc/fU R6M 9 ^7x-;H«i^ X 

<*>*&£\ X 2 ^Y 1 ii, HfilfcfbfC**«\ R7^L?/R8{i % y;V*;l^ T 
V T)V>r=.)vmx\*R 7 t R 8^^-tT^^-r^>Jj&JK^*|W|^F 

KmfzZ%\sm&X$>t), R6MR 9 ^>'J^M^ R 7 x R^ X2^ 

<, R 6l(>'R 7 -C^y-lf >f ^L/:«©M, X 2 ^Y 1 T)V* 
iHS^7x-jHtli^v>) 0 ] 
[0 0 5 9] 

(v) TSB-#&£ (2 2) ^*S*L*#9>«t#flc 

Hb i 7 ] 
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7;^^ylI(i7'J-iH^yS^U Z^Z 2 wg&akiiffini::^ t 

£-£^££\/*o ] 
[0 0 6 0] 

(vi) TIB— fl&5£ (2 3) t$?^^'J^A (Ga) -fi^tJ 
Utl 8] 

\ 

J>a L 4 (23) 

[5Sf, Ql~Q2(i, T fB-^ (24) (Dm^^^WM^^^O, 8- 
fc: Kn^y^y i; > % 2 -^;v-8-fc: Kn^v^y U >f<0^/'J >^*> ? 

iio7>j-;i/i, «*&gL< mm&<Dmm&, -or (r{±, tmoktn 

Ift<ttM^7V-^ lit Kii^fH^tSfS, Xte-O-G 
a-Q3 (q4) (Q3^^Q4 t±> q 1 j&v?q 2 £ IS^&a) ) vm^tiZ 

*-e&& 0 ] 
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N 




/ 



(24) 



t< ^m^msit-e^^o ] 

[0 0 6 1] 

SUB 1 S^B 2 «f Ii<D^4^l*f tf 4 t , 3&3f> *3ft> 3^H. 7 7 
il<^n^yj§w^ -x^;vS, "fu\£fl/^ -f^tiv^ sec-7'f 

t e r t-T^/Hfc, ^*->^* % ^7^;v&, 

, ^f7'J;H, b ^ n n ^ f ;vif ©t^i L < liif 7 ;^;H, 7 
f7f;i/i, 3-^f^7x-;H, 3-^b^rv7x-;H, 3- 
7^tn7i^I, 3-h>;^nn^f;i/7x^;vi > 3-h'J7;vtn^f 
;i/-7^-;i^ 3 - - b n 7 x - ofM t < liit^o 7 V - * 

•J 7;Vt nx f ^ yi, /^y ^ 7;l/t n 7*o^+yi, 2, 2, 3, 3-ff7 
7;vtn7n^vi, l, 1, l, 3, 3, 3-Mt7^tn-2-7n^ 
^fyi, 6- (;<-7)l/toxfj|/) ^*z/)V**ism*$<DW&%L<i±MW& 
<OT;Vrj^v^ 7x7 ^'/S, p--FD7x7JfyI > p-tert-7*f 
^7x^yi, 3-7^tD7x7^yi, ^y^7^tn7xx;vi, 3- 
h V 7Ji/tn^f;P7x7^ vif (Dtt? L < IZMWiWh^TV - H^y|, 
^fiVftl, ^-^^f-^-^ t e r t -yf-A- A^yjVftl, 

X, 7x-;vftSs p -ifo7x^WS, p - t e r t -7*f^7x- 
3-7;v^n7x-;vf ^>^7;vtn7xx;vf tS> 3- 

->77§, -fni, T^y^, ^f;u7 5 7l % i;xf;V7 5 7l, ^;VT 
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yxf;V7^i, v^nif^T^yft. ^7^75/8, '^7*- 
;V7 ^ / If w^yXlivf 17 ex r^y*^ 

ex 7 5yi, ^7-kRv7 , ne^) 7^s, ex 

% 7 xx;v* jv;^/fjvjf iW^^l-i, *^sK>Bt3fe, ^JV7^>II 
, >f 5 KS, y?n^>r/I, y ^ D a ^ y ;Hf ^) y ^ n 7 ^ 7x 

:* v - tf v — 71J- e 'J v - e 7 v — ;v2£, t? y 5 

lf'J^y-/Hlf. HJ7v-^ ^K 1 ;-;!^ ^r^VxjVi, 

tX7y^;H, >'J7fx;H, #;w^/'j;v^ 
ft7xxjv$, t^rtVV^ tW77UA/i, ^>7tw;;n 
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